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IBM® WebSphere® MQ Telemetry is a feature of IBM WebSphere MQ that extends the universal 
messaging backbone with the MQ Telemetry Transport (MQTT) protocol to a wide range of remote 
sensors, actuators, and telemetry devices (Figure 1). The MQTT messaging protocol is lightweight 
enough to be supported by the smallest devices, yet robust enough to ensure that important messages 
get to their destinations every time. With the MQTT protocol, smart energy meters and other devices, 
such as for cars, trains, satellite receivers, and personal healthcare, can communicate with each other 
and with other systems or applications. 

This solution guide provides an overview of the MQTT support that is provided by WebSphere MQ 
Telemetry. It provides information about the architecture of an MQTT solution and includes scenarios for 
use. 



Figure 1. WebSphere MQ Telemetry helps connect remote sensors, actuators, and telemetry devices 


Did you know? 

With the rise of various smart devices, the internet will evolve to an Internet of Things - billions of 
interconnected smart devices measuring, moving, and acting upon, sometimes independently, all the bits 
of data that make up daily life. The world is already increasingly instrumented, with examples ranging 
from tiny sensors and RFID tags in stand-alone products, through smartphones and location-aware GPS 
devices to notebook PCs and embedded systems. The next steps, then, are gathering all of the data that 
is collected by these small, medium, or even large devices, routing that data to where it is best 
interpreted, and using the world’s vast computational resources to understand what is happening and 
respond as necessary to make life better. This is where MQTT can help. 
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Business value 

IBM WebSphere MQ has long served as a reliable, universal messaging backbone enabling any-to-any 
connectivity. It runs on wide variety of platforms, has a number of language bindings, and a stable, 
backward-compatible API. It has become the accepted method of gluing disparate applications together. 

The piece that has been missing until recently is the ability to reliably connect the edges, the frontiers of 
the data network. Systems already exist that understand what actions to take based on the status of the 
remote device. However, communicating that status to the system has been a challenge, particularly if the 
network is constrained or if the device lacks the computational power required for traditional messaging. 

With MQTT the following components are just some examples of those that can communicate with each 
other and with other systems or applications: 

• Smart energy meters 

• Industrial control systems 

• Satellite receivers 

• Healthcare monitoring devices 

• Sensors on everything from planes to trains to automobiles 

Usage of the MQTT protocol extends WebSphere MQ to tiny sensors and other remote telemetry devices 
that might otherwise be unable to communicate with a central system or that might be reached only 
through the use of expensive, dedicated networks. Network limitations can include limited bandwidth, high 
latency, volume restrictions, fragile connections, or prohibitive costs. Device issues can include limited 
memory or processing capabilities, or restrictions on the use of third-party communication software. In 
addition, some devices are battery-powered, which puts additional restrictions on their use for telemetry 
messaging. 

The MQTT protocol includes the following benefits: 

• Extends connectivity beyond enterprise boundaries to smart devices 

• Offers connectivity options that are optimized for sensors and remote devices 

• Delivers relevant data to any intelligent, decision-making asset that can use it 

• Enables massive scalability of deployment and management of solutions 
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Solution overview 

With WebSphere MQ Telemetry, instrumented devices that are located anywhere in the world can 
connect to each other. And with WebSphere MQ, they can connect to enterprise applications and web 
services. The use of MQTT extends WebSphere MQ to remote devices and enables massive scalability. 

A WebSphere MQ server can handle up to 100,000 concurrent MQTT connections. 

WebSphere MQ Telemetry includes the following key components: 

• The MQ Telemetry service that runs on the WebSphere MQ server 

• MQ Telemetry clients that are distributed to remote devices and applications 

MQ Telemetry uses the MQTT protocol to send and receive messages between devices or applications 
and the WebSphere MQ queue manager. From the WebSphere MQ queue manager, the messages can 
be exchanged with other messaging applications. Such applications include similar telemetry applications, 
Message Queue Interface (MQI), Java Message Service (JMS), or enterprise messaging applications. 

MQTT uses a publish/subscribe messaging pattern that enables a loose coupling between the information 
provider, called the publisher, and consumers of the information, called subscribers. This coupling is 
achieved by introducing a message broker between the publisher and the subscribers (Figure 2). 



Figure 2. Two examples of publish/subscribe combinations 

Compared to the traditional point-to-point pattern, the advantage of the publish/subscribe model is that the 
publishing device or application does not need to know anything about the subscribing one, and vice 
versa. The publisher sends the message with an identifier that denotes its topic or subject area. The 
broker then distributes the message to all applications or devices that subscribe to that topic. In this way, 
the publish/subscribe pattern turns traditional point-to-point messaging into a multicast of content-based 
communications. 
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Solution architecture 

The popularity of MQTT-based messaging stems from the simple way it allows information to be 
published or subscribed to, without needing to know who or what is sending or receiving the information. 
This simplicity allows each message to be small in size, reducing demands on the network and on the 
remote monitoring devices from which many MQTT messages emanate. 

The WebSphere MQ Telemetry daemon for devices is an advanced MQTT V3 client that can act as a 
concentrator to connect telemetry channels to a queue manager, shown in Figure 3. 



Figure 3. Typical system architecture with the WebSphere MQ Telemetry daemon for devices 

This connection makes it possible to minimize the number of concurrent channel connections on a 
WebSphere MQ queue manager. The daemon also can be used to store and forward messages from 
other MQTT clients. It connects to WebSphere MQ similar to an MQTT client but can also have other 
MQTT clients connected to it. You can even connect it to other telemetry daemons to create a complex 
network of remote devices. 

A WebSphere MQ application can send a message to an MQTT V3 client by using one of the following 
methods: 

• Publish the message to a topic (the publish/subscribe model) 

• Send the message to the client directly (the point-to-point model) 
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Regardless of the method that is used, the message is placed by the queue manager onto a queue. Then 
the message is sent to the client by the WebSphere MQ telemetry service, as shown in Figure 4. 



MQ Ouster 


Figure 4. Publishers and subscribers connecting to queue managers within a cluster 
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Scenarios of use 

The MQTT messaging protocol is for devices in constrained environments, such as embedded systems 
with limited processing ability and memory or systems that are connected to unreliable networks. It 
provides the robust messaging features that are needed to communicate with remote systems and 
devices and use just a small portion of network bandwidth. 

Healthcare care study 

A medical organization wanted to create an at-home, cardiac pacemaker monitoring solution. The solution 
needed to address the following aspects of patient care: 

• Monitoring cardiac patients after they leave the hospital 

• Improving the efficiency of later checkups 

• Meeting new industry data-capture standards 

The company worked with IBM to create a solution in which an MQTT client is embedded in a home 
monitoring appliance that collects diagnostic data whenever the patient is close to a base unit. The base 
unit sends the diagnostic data over the Internet to the central messaging server. There, it is handed off to 
an application that analyzes the readings and alerts the medical staff if the patient shows signs of having 
difficulty (Figure 5). 
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Figure 5. Home pacemaker monitoring solution with MQTT 

With this solution, the organization can provide a higher level of post-hospital patient care and early 
diagnosis of follow-up issues. It also saves money for the organization and its patients, because less 
travel is needed by either party and because patients who are doing well might be allowed to come in for 
checkups less often. 

Energy and utilities 

A utility company was faced with both rising costs to produce electricity and increasing demand for power 
from its customer base, which was unable, generally, to pay ever-increasing rates. Rather than passing 
on production costs that its customers are unlikely to pay, the company first sought a solution to reduce 
overall demand for electricity. This solution entailed placing smart meters in customers’ homes to 
remotely control the use of certain power-consuming devices. However, the solution needed to minimize 
use of the available data network, for which the company paid according to the volume of data 
transmitted. 

The next solution involved creating a virtual power plant (VPP) that sits between the company’s 
generating sources and its customers. In-home smart meters collect usage data for the appliances that 
are used in the home. Then, home gateway monitors, which have an advanced MQTT client, publish the 
usage data to the VPP at regular intervals over the local mobile telephone network. 
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As illustrated in Figure 6, the VPP monitors energy consumption in real time, predicts upcoming 
consumption needs, and when necessary, lowers overall demand by taking control of electricity-using 
devices in customers homes. When instructions are sent to electricity-using devices in a home, the 
commands are pushed to the home gateway box by using MQTT. 



Integration 

Many IBM products have applications and devices that communicate by using the MQTT protocol: 

• WebSphere Message Broker 

Support for the MQTT protocol is included in WebSphere MQ with telemetry channels. Messages 
from MQTT clients are made available by using JMS topic destinations or are routed to standard 
WebSphere MQ message queues. Communication that uses the MQTT protocol is accomplished by 
using the MQInput, Publication, JMSInput, and JMSOutput nodes of WebSphere Message Broker. 

• WebSphere Application Server 

The WebSphere MQ JMS Resource Adapter is used for the interaction between WebSphere 
Application Server and WebSphere MQ. This resource adapter allows JMS applications and 
message-driven beans that are running in the application server to access the resources of a 
WebSphere MQ queue manager. The resource adapter supports both point-to-point and 
publish/subscribe messaging. 

• WebSphere Operational Decision Management 

MQTT-based messaging systems can be integrated with WebSphere Operational Decision 
Management, a business events processing engine. This combination can turn simple status updates 
from remote devices into alarms that focus immediate attention on what is being monitored. 
WebSphere Operational Decision Management can be used to define and apply business rules to 
incoming events. Therefore, it is an ideal partner with MQTT messaging, which enables 
communication with devices at the farthest reaches of a network. 
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• Intelligent Operations Center 


You can integrate devices or applications that use the MQTT protocol with the IBM Intelligent 
Operations Center. The IBM Intelligent Operations Center is an event management system that can 
help monitor operations and predict and respond to changing situations. When MQTT devices are 
introduced, they connect to the internal event management engine, through which events and other 
updates are processed. 

• IBM Lotus® Expeditor integrator 

Lotus Expeditor integrator uses the included IBM micro broker as the MQTT messaging provider and 
an IBM micro broker bridge. The IBM micro broker and broker bridge are used for transparent 
connectivity to other JMS-compliant messaging back ends, such as IBM WebSphere MQ. 


Supported platforms 

WebSphere MQ helps to integrate virtually anything, with support for more than 80 platform 
configurations. For the latest information about supported platforms, see the System Requirements for 
WebSphere MQ at: 

http://ibm.com/software/integration/wmq/requirements/ 


Ordering information 

This product is only available through IBM Passport Advantage®. It is not available for shrink wrap. 

License function title: WebSphere MQ 
Product group: IBM MQSeries® 

Product category: MQSeries 

The following table shows the ordering information. 

Table 1 . Ordering part numbers and feature codes 


Program name 

PID number 

Charge unit description 

WebSphere MQ 

5724-H72 

Per Processor Value Unit (PVU) for Linux on System z 

WebSphere MQ 

5724-H72 

Per PVU 

WebSphere MQ 

5724-H72 

PROCESSOR-Day 
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Related information 


For more information, see the following documents: 

• IBM Redbooks® publication: Building Smarter Planet Solutions with MQTT and IBM WebSphere MQ 
Telemetry, SG24-8054 

http://www.redbooks.ibm.com/abstracts/sg248054.html 

• IBM WebSphere MQ product page 
http://ibm.com/software/integration/wmq/ 

• IBM WebSphere MQ Telemetry 
http://www.ibm.com/software/integration/wmqfamily/telemetry/ 

• IBM WebSphere MQ V7.1 Information Center 
http://publib.boulder.ibm.com/infocenter/wmqv7/v7r1/index.jsp 

• IBM WebSphere MQ for Multiplatforms Sales Manual 
http://www-01.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep_sm/2/897/ENUS5724- 
H72/index.html&lang=en&request_locale=en 

• IBM WebSphere MQ V7.1 Announcement letter 
http://ibm.com/common/ssi/cgi-bin/ssialias?subtype=ca&infotype=an&supplier=877&letternum=ENUS 
ZP1 1-0483 

• IBM WebSphere MQ V7 data sheets 

ftp://public.dhe.ibm.com/software/integration/wmq/WebSphere_MQ_V7_Data_Sheet.pdf 
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Notices 


This information was developed for products and services offered in the U.S.A. 

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local 
IBM representative for information on the products and services currently available in your area. Any reference to an 
IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may 
be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property 
right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM 
product, program, or service. IBM may have patents or pending patent applications covering subject matter described 
in this document. The furnishing of this document does not give you any license to these patents. You can send 
license inquiries, in writing, to: 

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A. 

The following paragraph does not apply to the United Kingdom or any other country where such provisions 
are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS 
PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain 
transactions, therefore, this statement may not apply to you. This information could include technical inaccuracies or 
typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in 
new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) 
described in this publication at any time without notice. 

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner 
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this 
IBM product and use of those Web sites is at your own risk. IBM may use or distribute any of the information you 
supply in any way it believes appropriate without incurring any obligation to you. Information concerning non-IBM 
products was obtained from the suppliers of those products, their published announcements or other publicly 
available sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility 
or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be 
addressed to the suppliers of those products. This information contains examples of data and reports used in daily 
business operations. To illustrate them as completely as possible, the examples include the names of individuals, 
companies, brands, and products. All of these names are fictitious and any similarity to the names and addresses 
used by an actual business enterprise is entirely coincidental. 

Any performance data contained herein was determined in a controlled environment Therefore, the results obtained 
in other operating environments may vary significantly. Some measurements may have been made on 
development-level systems and there is no guarantee that these measurements will be the same on generally 
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results 
may vary. Users of this document should verify the applicable data for their specific environment. 

COPYRIGHT LICENSE: 

This information contains sample application programs in source language, which illustrate programming techniques 
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without 
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to 
the application programming interface for the operating platform for which the sample programs are written. These 
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, 
serviceability, or function of these programs. 

© Copyright International Business Machines Corporation 2012. All rights reserved. 

Note to U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by 
GSA ADP Schedule Contract with IBM Corp. 
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This document was created or updated on August 22, 2012. 

Send us your comments in one of the following ways: 

• Use the online Contact us review form found at: 
ibm.com/redbooks 

• Send your comments in an e-mail to: 
redbook@us.ibm.com 

• Mail your comments to: 

IBM Corporation, International Technical Support Organization 
Dept. HYTD Mail Station P099 
2455 South Road 

Poughkeepsie, NY 12601-5400 U.S.A. 

This document is available online at http://www.ibm.com/redbooks/abstracts/tips0876.html . 

Trademarks 

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business 
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked 
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™), 
indicating US registered or common law trademarks owned by IBM at the time this information was 
published. Such trademarks may also be registered or common law trademarks in other countries. A 
current list of IBM trademarks is available on the Web at http://www.ibm.com/legal/copytrade.shtml 

The following terms are trademarks of the International Business Machines Corporation in the United 
States, other countries, or both: 

IBM® 

Lotus® 

MQSeries® 

Passport Advantage® 

Redbooks® 

Redbooks (logo)® 

System z® 

WebSphere® 

The following terms are trademarks of other companies: 

Linux is a trademark of Linus Torvalds in the United States, other countries, or both. 

Other company, product, or service names may be trademarks or service marks of others. 
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